m 

CO 


® 


Europaischds Patentimt 
European Patent Office 
Office europ6en des brevets 



@ Publication number : 0 490 851 A1 


EUROPEAN PATENT APPLICATION 


2i) Application number: 91850301.2 
g) Date of fQing : 03.12.91 


@ int ci^: A61F 2/20, A61M 16/04, 
A61M 16/00 


@ Priority : 10.12.90 SE 9003933 

@ Date of publication of application : 
17.06.92 Bulletin 92A25 

@ Designated Contracting States : 
DE FR GB IT 

@ Applicant : WILLY ROSCH AG 
P.O. Box 1633 
W-7050 Walbllngen (DE) 


@ Inventor : Undhdm, Cari-Erik 
Grandungevagen 8 C 
S-756 46 Uppsala (SE) 

@ Representative : Nllsson, Kari 

STENHAGEN PATENTBYRA AB Box 17 709 
S-118 93 StDckholm (SE) 


@ A conlostDmy tube. 


I A coniostomy tube intended for insertion 
through the front wall of the larynx between the 
bottom edge of the thyroid cartSage (15) and 
the upper edge of the front part (12) of the 
cricoid cartDage includes a pre^haped curved 
tubular pipe having a substantially straight 
patient-end section (2), a pipe connector (5) and 
an intermediate tube section which is curved 
through substantially 100°. At least that part of 
the tube which extends through the opening 
between the thyroid cartflage (15) and the 
cricoid cartiage (12) has a substantially oval 
CFoss-sectional shape with the small axis of the 
ovality positioned in the curvature plane of the 
tube. This ovality is in ttie range of 1 :1.2 to 
1 :1.35. The curved intenmediate section (3) of 
the tube preferably has essentially the sanie 
ovality and ovality orientation, and the tube may 
also have the sanr>e oval crosssectional shape 
along the whole of its length. The outer pipe 
connector (5) of the tube preferably forms an 
angle of 80° with the substantially straight 
patient-end section (2) of the tube. 
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The present invention relates to a coniostomy 
tube which is intended for insertion through an operv 
ing extending through the front wall of the larynx, be- 
tween the front part of the cricoid cartflage and the 
thyroki cartilage. The tube includes a pre-shaped 
tubular sectbn which is bent generally to an L-shape 
in one plane, and the tubular section includes a gen- 
erally straight section which tenminates at the patient- 
end of the tube, a curved intermediate section, and a 
substantially straight end section which tenminates at 
the machine end of the tut>e and extends out through 
said opening. 

This tube is sonrretinnes referred to in the U.S^ 
as a "cricothyroidostomy tube", while the term "con- 
iostomy tube" is used in other Englteh-speaking reg- 
ions. Tubes of this special kind are not manufactured 
especially for this purpose, but instead existing 
tracheostomy tubes are used as an "emergency sol- 
ution". 

It s often preferred to form an opening in mem- 
brana cricothyreoidea and to Introduce a tube through 
the opening between the cricoid cartilage and the 
thyrokj cartilage. This is because membrane 
cricothyreoidea lie closer to the skin and because it is 
easier to fonm surgk:ally respiratory passageways to 
the respiratory tract or airway in this way than through 
the trachea or windpipe. Another advantage is that the 
opening to the airway is located further away from the 
surgteal incision used to open the thorax in the median 
line in certain surgical operattons performed in the 
thoracic cavity. 

Tracheostomy tubes have recomntended star>- 
dards; see ISO 5366/2-1985. 

A conventional tube may consist of a plastic tube 
which is bent to substantially a right angle in the cent- 
ral region thereof, while maintaining a substantially 
circular cross-section, the tube preferably being pro- 
vkJed at the patient-end with an inflatable collar which 
provkies a seal between the trachea and the tut>e, and 
the n^chine end of the tube is fitted with a neck or 
throat plate and a pipe connector. 

Despite the advantage of provkJing surgk:ally an 
easier passage to the airway or respiratory tract, the 
use of tracheostomy is not problenvfree. 

For example, the available opening between the 
cartilage walls of the larynx is limited and defined by 
the upper edge of the front part of the cricoki cartilage 
and the bottom edge of the front part of the thyroki car- 
tilage. In order to prevent excessively powerful resist- 
ance to the flow of air through the tube, it has been 
necessary to chose an outer tube-diameter in the 
order of 9.5-10 mm in the case of males and in the 
order of 6-8.5 mm in the case of females. 

It has also been observed that clamping or pinch- 
ing injuries are often sustained in the larynx, in the 
vrcinity of the larynx opening through which the tube 
is inserted, and that patients frequently suffier a 
change of voice subsequent to removal of the 


tracheostomy tube. 

An object of the present inventk>n is primarOy to 
provide a tube of the aforesaid kind with which the risk 
of afflicting clamping injuries to the patient's larynx 
5 and the risk of voice changes of the patient sut>s6- 
quent to removal of the tube are reduced, while mini- 
mizing the resistance to air flow in the tube. 

Other advantages afforded by the inventkin will 
be apparent from the following description. 

10 The object of the invention is achieved with a tube 
having the characteristic features set forth in the 
accompanying Claim 1. 

Further embodiments of the inventk>n are defined 
in the dependent Clain^s. 

15 In the case of a tube of the aforedescribed kind, 
the aforesaid object is achieved with a tube of which 
at least that part whch is intended to pass through the 
opening between the cartilage parts has a substarn 
tially oval cross-secttonal shape with the small axis of 

20 the oval orientated in the afbresaki curvature plane of 
the tube, wherein the oval cross-section of the tube 
perpendicular to the tube axis has an ovality in the 
region of 1:1.2 to 1:1.35. 

This ovality preferably lies in the range of 1:1.24 

25^ to 1:1.30. In the case of males, this ovality is prefer- 
ably about 1:1.24, while in the case of females, the 
ovality will preferably be about 1:1.27. 

The cross-sectnnal area of the tube at that part 
of the tube which passes through the opening in the 

30 larynx is preferably chosen to provkie an optimally 
large through-flow of air, while minimizing the risk of 
the tube clamping against the cartOage parts that 
define the opening through the larynx. 

Because of the inventive ovality of the tube, the 

35 tube insertion section has a cross-sectk>nal shape 
which, on the one hand, enables the free space be- 
tween the lower edge of the thyroki cartilage and the 
upper edge of the front part of the cricoid cartilage to 
be used to a maximum and, on the other hand, minh 

40 mizes the risk of local clamping injury to \hose parts 
of the cartilage which lie around the periphery of the 
opening and also minimizes the risk of defbrmatran to 
the larynx such as to cause changes in the nature of 
the patient's voice. It has been found particularty 

45 essential to avoid changes in the distance between 
the upper and the lower edge of the penetration open- 
ing through the larynx wall, since a decrease in this 
distance can result in raising the tone of the voice (giv- 
ing the votee a feminine tone) which would be unao- 

50 ceptable In the case of male patients, whie an 
increase In sakl distance has the opposite effect 

By ovality is meant the ratio of tiie outer large-axis 
dimension of the tube cross^ection to the outer small- 
axis dimension, taken at right angles to the tube axis. 

55 In addition to the insertion region of the tube, the cur- 
ved intermediate section of the tube may also have an 
ovality of the aforedescribed configuration, so as to 
enable an angular change between the two generally 
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straight end-parts of the tube to be more easily effec- 
ted, such as when adapting the tube to the anatomy 
of the patient 

For example, in the case of adult males. It has 
been found suitable to use hjt>es whose insertion sec- s 
tions have an extemal ovallty in which the extemal 
measurements of the small/large axis are 8.5-10.5 or 
9-11 mm. Corresponding extemal tube measure- 
ments for females are 7.5-9.5 or 8-10 mm. The tube 
will normally have a wall thickness in the region of 1- io 
1 .5 tnm and will include a helical insert made of metal 
wire or some other material, for instance nylon, 
embedded in the tube wall so as to hold the lumen of 
the tube open, even in the curved region of the tube 
when the tube is given a nrK>re pronounced t>end. is 

According to one preferred emt>odinf)ent of the 
invention, the outer tut>e-end (the machine-end) is fit- 
ted with a pipe connector whose axial direction pref- 
erably forms a slightly acute angle with the 
substantially straight patient-end section of the tube. 20 
This angle is preferably about 70-80"*. 

The pipe connector is preferatrfy positioned at an 
angle of about 20-30*" to the generally straight tube 
section that passes through the front wall of the 
larynx. This avoids interference with the patient's chin 2S 
while the tube itself w9l st3l bend at an obtuse angle, 
therewith facilitating insertion of the tube and also the 
insertion of suction catheters through the tube. The 
connector pipe preferably has a small length of about 
16 nvn and is suitably constructed in other respects 30 
in accordance with ISO 5356-1 for connection to a res- 
pirator either directly or via a unit in which respiration 
air is rrwistened, heated and fOtered. 

The invention will now be descrit)ed in more detail 
with reference to an exemplified embodiment of the 35 
inventive ooniostomy tube Illustrated in the accom- 
panying drawing, in which 

Figure 1 is a schematb sectional view taken 
through the symmetry plane of the neck region of 
a patient and illustrates an inventive tube inserted 40 
into the patient's trachea; 
Figure 2 is a schematic sectional view taken on 
the line IMI in Figure 1; and 
Figure 3 is a schematic view of the cross-sec- 
tional shape of the inventive tufc»e in that section 45 
of the tube which passes through the front wall of 
the larynx in the opening between the thyroki car- 
tilage and the cricoid cartilage. 
Figure 1 is a schematic, sectional view taken in 
the synunetry plane through the neck regk>n of a 50 
patient, the patient* s chin, throat and chest being indi- 
cated by reference numerals 16, 18 and 17 respect- 
ively. Also shown in Figure 1 is ttie patient's trachea 
10 and larynx 20, including the thyroid cartilage 15, 
the thicker reanwand part 11 of ttie cricoid cartilage 55 
and ttie thinner, low front part 1 2 thereof. Figure 1 also 
illustrates the arytenokl bone 13 and a vocal cord 14. 
Located on ttie front side between the thyroid cartil- 


age 15 and a forward cricoid-cartDage part 12 is a 
membrane, nnembrana cricotyreokiea, which lies 
dose to the skin of the throat or neck and which can 
be easily opened surgically to enable a coniostomy 
tube (or tracheostomy tube) to be inserted through 
this opening and into the trachea 10. 

TTie coniostomy tube includes a first, generally 
straight section 2, which connects to the patient-end 
of the tube, an intennediate, curved section 3 and a 
generally straight section 4 which connects with the 
machine-end of the tut>6 and which is defined by a 
connector pipe 5. 

The connector pipe 5 is fitted witti a neck plate 19 
which is intended to be brought into abutment with the 
patient's neck and fixed in position by means of a 
band or strap which passes around the neck of the 
patient. 

The tube 2, 3, 4 b made of a plastic material or 
of some other material suitable for this purpose, and 
has embedded or embodied therein a helical metallic 
wire or a filament made of some other material 9, 
which prevents ttie tube from collapsing should, for 
some reason or other, the angle p between the end- 
sections 2, 4 of the tube become too small when 
inserting and positioning the tube. 

An inflatable sealing collar 6 surrounds the inser- 
tion end 2 of the tube and can be inflated by passing 
fluki through a passageway which extends through 
the tube wall and is connected to a pilot bladders pro- 
vided witti a check valve, by means of a connecting 
line 7. 

When the angle a defined by the axis of the pipe 
connector 5 and the axis of the tube section 4 is in the 
order of 20-30^, ttie risk of the patient's chin 16 inter- 
fering with the pipe connector 5 and the equipment 
associated therewith is minimized, even tfiough the 
patient should be corpulent, with the chin 6 of the 
patient located closer to the connector pipe 5 than is 
shown in Figure 1. 

The angle p may be in the order of 100** and it is 
preferred that the angle t>etween the pipe connector 
5 and the tube section 2 \s about 70-80^ 

As wfll be seen from Figure 2, the t>ottom edge 25 
of the thyroid cartilage 1 5 has a shape which is similar 
to the illustrated oval cross^ectional shape of the 
tube section 4. 

It will be seen from Figure 1 that the tube section 
4 has the afbrasaki oval cross-sectional shape along 
that longitudinal part of the tube section which passes 
through the front wall of the larynx, for example in that 
section which lies between the marks A in Figure 1. It 
will be seen from Figure 2 that the tube section 4 sub- 
stantially adjoins the upper edge of the forward cri- 
coid-cartaage part 12, the tube 4 thus having an area 
which is optimal witti respect to ttie air throughflow. 

It win be seen from Figure 3 ttiat at least that part 
of the tube section 4 whk:h passes the opening be- 
tween the ttiyroid cartilage 1 5 and the cricoid cartilage 
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12 has an ellipticalty oval form, the small axis 41 of 
which oval coincides with the bending plane of the 
tube and which is intended to lie in the symmetry 
plane of the patient The Figure also shows the large 
axis 42 of the oval shape. A helical metallic wire or a 5 
helical filament of some other appropriate material Is 
emt>edded in the wall of the tube section 4. 

Theouterovality of the insertion region of the tube 
lies In the range 1:1.2-1:1.35, preferably 1:1.24- 
1 :1 .30. In the case of male patients, this ovallty is suit- io 
ably about 1:1.24, and for female patients, preferably 
about 1:1.27. 

In the case of male patients, the outer measure- 
ments of the insertion region of the tube are preferably 
1 0.5 and 8.5 mm respectively (or 1 1 mm and 9 mm re- is 
spectrvely when the wall thickness if 1.5 mm) along 
the laiige axis and the small axis respectively, 
whereas in the case of female patients, the outer 
measurenDents are preferably 9.5 and 7.5 mm re- 
spectively (or 10 mm and 8 mm respectively when the 20 
wall thickness is 1.5 mm). The wall thickness of the 
tube is preferat)ly atxMJt 1-1.5 nrun. The wall thickness 
of the illustrated exemplifying embodiment is atxMJt 
1.25 mm. 

The tube preferably has an ovality of substantially 2S 
the same orientation as in the insertion section, along 
the curved central region of the tube, so as to afford 
reduced resistance to tending t>etween the two gen- 
erally straight end sections of the tube. The ovality of 
the tube may also be maintained along the full length 30 
of the tube. 


Claims 

35 

1. A coniostomy tube for insertion into the larynx of 
a patient through an opening fbnmed through the 
front wall of the larynx between the front part (12) 
of the cricoid cartilage and the thyroid cartilage 
(15), said tube including a pre-shaped tubular 40 
piece which has a substantially straight section 

(2) which connects with the patient-end of the 
tube, an intermediate, curved section (3) and a 
substantially straight section which connects with 
the machine-end of the tube, said two substan- 45 
tially straight tube-sections (2, 4) tying substan- 
tially in a common plane, characterized in that at 
least that part (A-A) of the tube which is intended 
to extend through said dpening has a substan- 
tially oval shaped cross-section when seen per- $0 
pendiculariy to the tube axis; and in that the small 
axis of the oval cross-section is positioned sub- 
stantially in the curvature plane of the tube; and 
in that the external ovality of the oval cross-seo- 
tion is in the region of 1:1.2 to 1:1.35. 55 

2. A tube according to Claim 1, characterized in 
that the outer cross-section area of the tube In 


that part (A-A) of ttie tube intended to extend 
through said opening is cfiosen so as to substan- 
tially fill the area of said opening. 

3. A tube according to Claim 1 or 2, characterized 
in that the external oval ity is in the range of 1 : 1 .24 
to 1:1.30. 

4. A tube according to Claim 3, characterized in 
that in the case of males, the external ovality is 
about 1:1.24, and in the case of females ai>out 
1:1.27. 

5. A tube according to any one of Claims 1-4, 
characterized in that tiie intermediate curved 
section (3) of the tube has an oval cross-sectional 
shape, and in that the small axis of the oval cross- 
sectional shape is positioned in the curvature 
plane of tiie tube. 

6. A tube according to Claims 1-5, characterized in 
that the tut>e also has an oval cross-sectional 
shape within remaining parts of its length. 

7. A tube according to Claims 1-6, characterized in 
tfiat the machine-end of the tube has permanently 
attached thereto a connector pipe which forms 
with the concave curvature of the tube an angle 
of 20-30° to the substantially straight machine- 
end of the tube. 
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